This research investigated how social capital took parts in the process of disaster recovery in Indonesia using two outcome proxies i.e. the days that the victims spent in the temporary housing and the housing reconstruction that households built. The study is referred to previous studies capturing the significant effects of social capital to the recovery process. OLS and 2SLS models were applied to estimate the outcome, including the uniformity of religion and ethnicity as control variables. The estimation results show that during the initial phase of disaster management in Indonesia, participation in head of village voting had a significant positive relationship to the days that the victims spent in temporary shelter. Meanwhile, social capital did not significantly give impact to the housing reconstruction option due to the financial issue as the households' main concern. To obtain a more comprehensive insight, a further research that includes households' pre-disaster mitigation like insurance and technology implementation needs to be conducted.
INTRODUCTION
For a long period of time, scientists have struggled to come up with sophisticated ways to predict when the disasters will occur and how to deal with them effectively. Yet, there is still no way to accurately predict natural disasters and the victims need to deal with the dreadful aftermath situation. This has always been the major issue for every country. The same situation is applied in Indonesia. Being known as one of the world's most active disaster hot spots, Indonesia even recognizes some disasters as akin to "annual events" that the government must address every year.
Reference [2] defined a disaster as "an occurrence that interrupts normal events and intimidates or causes severe, community wide damage". Meanwhile, regarding its specific situation, the Indonesian government has their own definition of disaster. According to the Law of the Republic of Indonesia No. 24/2007 concerning Disaster Management, disaster shall mean "an event or a series of events threatening and disturbing the community life and livelihood, caused by natural and/or non-natural as well as human factors resulting in human fatalities, environmental damage, loss of material possessions, and psychological impact" [1] Several studies have presented interesting results regarding the disaster recovery process, particularly using social capital as one of the observed independent variables [3, 4] . Previous study in [7] examined the case of social capital application in the past earthquake rehabilitation and reconstruction programs in two research subjects: the city of Kobe, Japan in comparison with Gujarat, India. In both studies, the communities which were equipped with high level of social capital were found to be efficient in the process of rescue and relief. Hence, although these two case-studies contrast in cultural frameworks and socioeconomic, the communities' social capital and leadership are proven to be the most practical components in both studies in improving mutual actions and disaster recovery.
It has been recognized quantitatively that social capital plays significant roles in the recovery process, inspiring people to return homes and stay [8] . Reference [11] also conducted similar research observing the social capital role in the disaster recovery process after Sichuan Earthquake in 2008. They concluded that if the extent of the Spring Festival network could be enlarged, the likelihood of households conducting house reconstruction towards complete recovery would increase compared to other households with a smaller Spring Festival network.
In practice, most people still turned to their relatives, neighbors, and other social networks for first aid and recovery support. In the aftermath of the 2004 Tsunami, community-built housing was selected since it cost less but gave higher rates of satisfaction and bedrock for better community reconstruction [10] . By the same notion, [5] discussed the local wisdom-base that was implemented in the Bantul district, Yogyakarta, Indonesia after the earthquake happened in 2006. Thus, it is essential to assess the relationship of social capital to the disaster recovery process in Indonesia.
Reviewing the situation in general, the wide coverage area and different landscape of Indonesia mainly contribute to the vulnerability of the region. Taking the data of the number of disaster events occurred during 2000-2007, it is uncontested that 2/3 of the area have experienced numerous disasters (see Figure 1 ), supporting the title as disaster-prone country in Southeast Asia. This condition poses a challenge in preparing for and responding to disasters.
This research examines the effects of social capital involvement on the days the victims spent in temporary housing and its relation to victims' willingness in reconstructing their house as the early stage of the recovery process, despite the reconstruction being done by themselves or with aid from others.
There are several major contributions offered in this research: (1) it can enhance the literature of disaster management in Indonesia, since it lacks in numbers; (2) it gives analytical reviews of how social capital works in the disaster recovery process in Indonesia; and (3) this research completes few previous studies contributing to the investigations of social capital role in the disaster recovery process in Indonesia, specifically using the micro data context. This article is prearranged as follows. Section 2 explains briefly the data and model used in this research. Section 3 delivers descriptive statistics and the estimation results, and section 4 concludes the research.
II. DATA & METHODOLOGY
This study employed data taken from the Indonesia Family Life Survey (IFLS) of RAND Corporation. Queries involving disaster handling had been introduced since IFLS4 or as per 2007 and were continuously included in the following waves [9] . Regarding the objective of the research which is to investigate the role of social capital in disaster recovery process, this study utilized the IFLS4 (2007) which consists of data about disaster response due to the massive number of disaster occurrences within the survey coverage period (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) . The data were narrowed by focusing on natural disasters that have bigger impacts on the community. Moreover From the dataset, there are 3,117 disaster events recorded within the last 5 years prior to the survey, with 3,005 of them are categorized as natural disasters. Among those events, 777 households responded that they were severely affected and encountered damage. Finally, this study limits observation to samples that furnished all the supplementary information, resulting in the final number of 240 households. Such large reduction in sample size is due to a multitude of missing observations in social capital proxies that were used and the amount of disaster aid received by the households. Nevertheless, the proxies are the main observed variables which make them essential to be included in the estimation; and disaster aid amount can determine the households' decision to return and start the recovery process.
Using data provided by IFLS4, this research selected the following three variables as proxies: "participation in Arisan", "joining religious activities", and "inclusion in head of village elections". All proxies were established before the disaster events and although the data can be subject to error in recollection, it ought to be arbitrary and shall slightly reduce the importance of the estimated effects.
This study employed two different outcome variables: the period of evacuation (in days) and housing reconstruction to represent the recovery stage of disaster victims. Inspired by studies done by [11] and [8] , this study estimates the following model for OLS:
in which:
= evacuation period/house recon., respectively; = social capital proxies;
= household characteristics; = other explanatory variables;
= error term
The regression model shows the role of social capital by estimating the effects of pre-disaster social capital on postdisaster recovery; the effect should not be subject to reverse causality [11] . One may debate that the model of this study should instead utilize the logit/probit estimation, if a 0 or 1 dummy is used as the dependent variable. However, in some of the sample villages obtained, there are no households that had been interviewed, managed to reconstruct or repair their houses. Logit/probit estimation disregards all the sample households in those villages from the estimation after controlling the village fixed effect, resulting in considerable sample loss. Hence, this study assumes that OLS is the suitable model for this estimation.
Nevertheless, (1) may suffer from endogeneity which is primarily biased caused by omitting variables. This is due to unobserved group characters such as the diversity in ethnic and religious status that affect the extent to which people are likely interacting with others as well as their willingness to accelerate their recovery process, especially in Indonesia [6] . δ is assumed as the unobserved group traits of the community, which makes (1) become the following equation: 
where: = time invariant group traits; = error term To enact a causal claim, instrument variables are employed to estimate (2) . The instruments, denoted as z, should satisfy two conditions: ( | ) ≠ 0 and ( | ) = 0. The instruments utilized in the analysis are dummy variables of ethnic and religious similarity among the household heads with the community majority. This also applies to the religious factors. Moreover, the years of education attainment of the household heads are employed, which can contribute to their decisions in utilizing social capital.
Due to the fact that social capital is a binary variable, the model suffers from a forbidden regression [12] . To overcome this issue, the 2SLS estimation uses linear projection of social capital as an instrument. After the predicted value is obtained, it is used to substitute in equation (1) to run the second stage [12] . Lastly, to gain more comprehensive interpretation of the model, the subdistrict fixed effect is included to account for any unobserved village characteristics.
III. RESULTS & DISCUSSION
Some attributes of the household samples that had been obtained are displayed in Table 1 . The first outcome variable is the days that the disaster victims spent in temporary housing. The average time that the victims spent is 110 days or more than 3 months. Meanwhile, about 64% of the respondents stated that they had reconstructed or repaired their houses, due to disaster. The maximum amount of aid that they received in the aftermath of disaster was IDR 45,000,000.-with the nominal average was around IDR 11,500,000.-(US$ 1,258.-) 1 . It is worth to be noted that all respondents received aid from various sources to reduce the impacts of disaster.
For social capital measures, most households participated in the community events or programs held in their neighborhoods. The least participated activity was Arisan, with only 45% of households joining the program. It can be accepted since most participants in Arisan are housewives and dealing with money to be contributed to each meeting; which is the household's main concern to take part in Arisan. The most involved activity was religious activities, which showed 79% of the sample participated in at least one of the events. This is not surprising since Indonesia can be considered a religious country where almost 95% of its people associate with a religion and vigorously practice it in their daily lives. As for participation in head of village elections, the sample shows that almost 94% of the households voted. Thus, in general, the sample shows a reliable social capital values that are enacted in the community. Households averagely suffered about IDR 19.5 million due to disasters, with almost 75% of them living in urban areas. Around 58% of the households received subsidized rice, which were then categorized by the government as impoverished, even though most of them owned their own houses. Most household heads are considered quite mature with the average age is 47 years old. Households on average consist of 5 members, which accounted for a typical total household income of IDR 11.8 million.
The evacuation day is considered as proxy to disaster recovery, since theoretically, the earlier the disaster victims can return home, the faster they can initiate their recovery process. Table 2 presents the estimated results of the effects of households' social event participation on the days that they spent in temporary shelters. The value of Cragg Donald F test is also given, which in this study shows that the instruments are weakly correlated with the social capital variables. This is an intriguing notion since the Hansen J test depicts that the null hypothesis of the instruments having no correlation with the error term cannot be rejected. In addition to that, the endogeneity test comes with a surprising result that the suspected endogenous variables i.e. social capital can be treated as exogenous. Based on these mixed results, interpretation is heavily based on the OLS result.
The result shows significance only when the households take part in head of the village elections. However, the coefficient shows a positive relationship even if other social capital variables are controlled. It can be inferred that when the households voted for their leader, it could add approximately 51 days to the days spent in the temporary shelter.
The value stands corrected even if the other capital proxies are added to control the effect. One possible explanation is that by voting for their leader, they put their absolute trust in the said leader. In times of crisis, the leader should be able to promptly make urgent decisions, but in reality the information is not reliable.
The leader then relies on the government officials in order to come up with decision and do anything to keep their community from harm. Based on experiences within this research period, the Indonesian government still handles disaster events in a bureaucratic manner, going through layers of institutions and requires more time to resolve. This condition makes the victims have to spend more days in temporary shelter, while waiting for safety approval from their leader. Which in turn, it's resulting in the delay of the disaster recovery process.
In other views, the effects of social participation on housing reconstruction efforts that the disaster victims have done are also examined. Being able to reconstruct their houses is considered as one of the initial signs that the disaster recovery process has been initiated. Table 3 summarizes the regression results.
This also challenges the previous study conducted by [11] stating that the size of the Summer Festival network (used as one of their social capital proxies) has significant positive impact on housing reconstruction in the case of the Sichuan Earthquake in 2008. But despite that, strong positive relationships between housing recovery and the amount of aid received can be viewed. This supports the initial assumption to consider the financial issue as the main concern of households to rebuild their houses. It suggests that households still rely more on external funding sources to assist them in house reconstruction rather than the assistance given by their relatives or community. In addition, the first stage test shows that beside years of education, the similarity in religion also gives a significant positive impact to the social capital proxies used.
Having known the effects of social capital on the disaster recovery process, the effects are then examined on several channel variables. Table 4 displays the results on aid received by the households. Households who take part in religious activities in their community have more probability by 6.67 points to receive disaster aid compared to those who do not join. On the other hand, joining Arisan and participating in the Head of Village election do not significantly contribute to the possibility of receiving aid, but it does increase the chances of receiving higher amounts of aid.
IV. CONCLUSION
The findings show that social capital did not play significant roles in ways that it could directly contribute to the disaster recovery process in Indonesia. . However, it could give more opportunity to receive financial assistance, which in turn, helped the victims start their recovery process. With this scheme, households can utilize social capital to open more channels for financing the house reconstruction and to better overcome the effects of disaster events. Although, it is worth to be noted that this study needs to introduce more alternative instruments to test the robustness of the result.
The findings also raise an important concern that requires immediate attention from the government. Among all the disaster-damaged households, remote communities in rural areas with fewer social networks suffered the most. A more focused design of government relief and rehabilitation aid plan should be established which not only fixates on the damage encountered by the households, but also opens their access to social capital such as accommodating more community meeting, establishing community-based disaster awareness program, etc.
In conducting this study, several limitations were found that restricted the outcomes. Only a limited number of observations were obtained. This limited the options and left to choose the OLS model. Since the cross section data are the only data obtained, only the short-term effects on the recovery process were performed. Considering that recovery is a volatile subject to each household's capability, the speed of recovery can be different for each respondent.
For a better insight on how social capital works in disaster recovery in Indonesia, it would be prudent to obtain more detailed data shortly after a natural disaster in order to construct a more reliable data set. Moreover, information regarding disaster mitigation efforts at the household level can be a very good variable to be included in further study.
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